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Executive Summary  
Seattle Public Utilities (SPU) is currently undertaking an ambitious effort to integrate planning for its 

drainage and wastewater systems. The goal of this integrated planning effort is to identify the best 

investment strategy to achieve the greatest envir onmental and community benefits for Seattle at the lowest 

cost to our customers. The Wastewater System Analysis (WWSA) provides a technical analysis of Seattleôs 

wastewater system to support the development of  the Integrated System Plan (ISP), which will b e prepared 

by SPUôs Drainage and Wastewater (DWW) Line of Business (LOB).  

The WWSA is a citywide technical analysis of wastewater system capacity that includes an accompanying 

community outreach effort. The technical component of the WWSA builds from prev iously developed 

hydraulic and hydrologic (H&H) models to conduct a citywide modeling analysis that identifies areas at risk 

from limited wastewater capacity. Lack of wastewater system capacity causes sewer overflows through 

maintenance holes (MHs) in the street or backups into residentsô and customersô homes or businesses. The 

outreach effort expands SPUôs understanding of wastewater capacity challenges and focuses on 

communities of color, who historically under report system issues. Connecting with SPUôs communities 

provides an opportunity to learn about current capacity issues from customers and residents and provide 

information to the community about how to report issues.  

The WWSA focuses on the following challenges: 

¶ Public Health and Safety 

¶ Growth 

¶ Climate Change 

Goals and Objectives:  

The goal of the WWSA is to provide the technical analysis of the wastewater system needed to develop the 

ISP. 

The project objectives to meet the goal are as follows:  

¶ Identify and understand wastewater system capacity needs 

¶ Set a transparent and consistent method to prioritize wastewater system needs 

¶ Provide analysis of the wastewater system that aligns with the Drainage System Analysis (DSA) and 

provides technical foundation for the ISP 

In addition, SPU developed and implemented the Equity Strategy for System Analysis Projects to ensure that 

considerations of racial equity were embedded in the WWSA. The goals of the equity strategy are to:  

¶ Incorporate analysis of equity impacts into the WWSA in a meaningful way 

¶ Build shared understanding among the project team members and project leadership that considering 

equity early in the integrated system planning process is valuable 

¶ Reinforce that equity is an important factor every time DWW makes a decision or selects a preferred 

option 

¶ Lay groundwork for the ISP equity framework  
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Wastewater Capacity Performance Goals and Thresholds  

A primary objective of the WWSA is to identify and understand wastewater capacity needs. To meet this 

objective, SPU selected wastewater system Performance Thresholds to achieve performance goals, for 

private property and public rights -of-way (ROW), that are consistent with SPU risk tolerance.  

Performance Goals 

Performance goals for wastewater system capacity were developed based on previous work. For the WWSA, 

the wastewater system performance goals are: 

¶ Provide adequate capacity in the public wastewater system to minimize the risk of sewer backups into 

private property 

¶ Provide adequate capacity in the public wastewater system to minimize the risk of sewer backups into 

the public ROW 

Performance Thresholds 

For the WWSA, a Performance Threshold defines adequate capacity; it was used for the citywide modeling 

analyses to identify areas at risk from limited capacity. Performance Thresholds are made up of two 

components: a performance parameter and a design storm.  

Performance Parameters:  

A performance parameter is a set hydraulic grade line (HGL) that defines when simulated surcharging or 

flooding represents a potential impact. The following three performance parameters were selected to 

conduct the analysis: 

¶ Surcharged pipes: Greater than or equal to 1 -foot of surcharge above the crown of the pipe  

¶ MH flooding: Peak HGL > MH rim elevation leaving no freeboard 

¶ Capacity limited pipes: Qpeak/Qcapacity > 1.0, where Q is flow. 100% of existing pipe capacity is utilize d, 

when all restrictions are removed. 

Design Storm:  

A design storm is a specified amount of rainfall distributed over time and space. The selected performance 

parameters were evaluated in the following three design storms:  

¶ 1-year, 24-hour design storm (1.4 inches of rain in 24 hours)  

¶ 2-year, 24-hour design storm (2.0 inches of rain in 24 hours)  

¶ 5-year, 24-hour design storm (2.7 inches of rain in 24 hours)  

Performance Threshold Selection 

Prior to selecting the Performance Thresholds, a comprehensive methodology was developed to analyze and 

characterize the wastewater system. Citywide hydrologic and hydraulic (H&H) models were run to analyze 

system performance under the 1-, 2-, and 5-year, 24-hour design storms. A summary of the citywide 

analysis is presented in Table ES-1.  
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Table ES-1. Citywide Performance T hreshold  Results  

Design Storm  

 Surcharged 

Pipes  

(miles)  

Surcharged  

Pipes  

(% of System)  

Capacity 

Limited Pipes 

(miles)  

Capacity 

Limited  Pipes  

(% of System)  

Flooded 

MHs 

(count)  

Flooded  MHs 

(% of system)  

1-year, 24-hour 86 6% 57 4% 179 < 1%  

2-year, 24-hour 240 17% 150 11% 839 2% 

5-year, 24-hour 419 30% 264 19% 2,073 6% 

Note: Total length of SPU wastewater system pipe analyzed is approximately 1,400 miles 

American Academy of Cost Engineers (AACE) Class 5 cost estimates were developed to compare the cost to 

upsize capacity limited pipes under each design storm. Total cost projections for the three design storms 

ranged from $0.862 billion for the 1 -year design storm with -30% uncertainty to $8.685 billion for the 5 -

year design storm with +50% uncertainty.  Citywide pipe upsizing costs were used to inform the selection of 

Performance Thresholds, along with other non -technical metrics.  

To help understand how Performance Thresholds may impact the community, t he WWSA project team 

completed a racial equity toolkit that  was developed by DWW and Environmental Justice and Service Equity 

(EJSE) staff for this analysis. The toolkit contained questions to help the project team compare and identify 

possible inequitable impacts of the potential Performance Thresholds. 

The 5-year, 24-hour design storm that delivers 2.7 inches of rain in 24 -hours was selected for the 

Performance Threshold storm event. The following considerations supported selection of 5-year, 24-hour 

design storm: 

¶ It  is robust; it incorporates the most up to date understanding of precipitation in Seattle  

¶ It is protective of customers. High upfront costs to address sewer capacity issues on private property, 

e.g. installing backflow preventors, are a considerable burden for people of color and low -income 

customers. More customers will benefit from the 5 -year, 24-hour storm because relative to the 1 - or 2-

year, 24-hour storms, a larger number of capacity issues will be addressed over time by SPU programs 

or projects  

¶ It is  a good measure of what DWW should be planning for long-term. The ISP will identify projects and 

programs to address wastewater capacity issues over a 50-year period, and planning for a 1 - or 2-year, 

24-hour storm did not seem appropriate for the 50 -year planning horizon 

The performance goals and thresholds shown in Table ES-2 were approved and accepted by the Planning 

Management Team. 

 

Table ES -2. Wastewater System Performance Goals and Thresholds  

Performance Goal  Performance Threshold  

Provide adequate capacity in the public 
wastewater system to minimize the risk of 
sewer backups into private property.  

Adequate capacity is defined as surcharging less than one foot above the 
crown of the wastewater pipe for the storm event that delivers 2.7 inches of 
rain in 24 hours. 

Provide adequate capacity in the public 
wastewater system to minimize the risk of 
sewer backups into the public ROW. 

Adequate capacity is defined as no flooding at the wastewater maintenance 
hole rim for the storm event that delivers 2.7 inches of rain in 24 hours.  
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Additionally, future conditions modeling was completed accounting for climate change impacts (changes in 

precipitation and sea level rise) and growth and redevelopment across the city. Results of the future 

conditions modeling were used as a comparison to the existing conditions modeling to forecast potential 

future impacts to the wastewater system.  

Community Outreach  

The WWSA included community outreach to supplement the technical analysis. Feedback from residents and 

business owners helped SPU determine whether modeled wastewater system capacity issues such as 

backups on private property or sewer overflows in the ROW have occurred. Data gathered through 

community outreach was incorporated into risk area prioritization.  

Outreach Goals 

Outreach goals for the WWSA were: 

¶ Use strategic citywide outreach and targeted priority area outreach to confirm WWSA findings and to 

identify potential new wastewater capacity risk areas 

¶ Educate SPU system users about Seattleôs wastewater and drainage systems and issues, customer 

service and response tools, and the Integrated System Planning effort 

¶ Use various outreach strategies to engage communities of color to ensure their needs are represented 

in outreach findings 

Outreach Strategy 

SPU determined that a qualitative survey sent to parcel owners and occupants would best meet the 

outreach goal to confirm WWSA model results. Three primary groups were targeted for outreach:  

1. SPU customers who live in specific areas  

2. Communities of color though partnership with SPUôs Community Connection program  

3. SPU customers citywide to identify potential gaps in results from the target ed outreach  

SPU prioritized potential outreach areas. The prioritization process yielded 13 final priority areas for targeted 

mailings and door-to-door outreach. An additional 30 priority areas received targeted mailings only.  

SPU tailored outreach tactics based on the specific character and needs of each neighborhood. These tactics 

included post card mailings (and targeted follow -up mailings), door-to-door canvassing, targeted social 

media advertising, outreach to business and industrial groups, and coordination with community -based 

organizations. Priority outreach areas and strategies are shown in Figure ES-1. 

SPU worked to engage communities of color by partnering with community -based organizations that are 

contracted through its Community Connections program consisting of Chinese Information Service Center 

(CISC), Horn of Africa Services (HOAS), and ECOSS.  
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Figure ES -1. Priority Areas and Outreach Strategies  
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Outreach Results 

WWSA outreach efforts included over 19,000 mailers with links to surveys distributed to 43 outreach priority 

areas. Additionally, over 2,400 homes and businesses in 13 priority areas were visited by door-to-door 

outreach teams as a follow up to the mailer. The density of survey responses throughout the City is shown 

in Figure ES-2. SPU received 468 completed surveys from outreach in priority areas. Ninety-two reports of 

sewer overflows received through survey responses were reviewed by SPU and incorporated into risk area 

prioritization.   
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Figure ES -2. Survey Response Density  
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Risk Area Identification and Prioritization  

Risk areas were delineated and prioritized to understand areas in the city at risk of not meeting the WWSA 

Performance Thresholds. The following steps were completed to identify and understand the areas at risk of 

not meeting the WWSA Performance Thresholds:  

¶ Delineate risk areas  

¶ Develop risk-based prioritization criteria  

¶ Develop a prioritization tool  

¶ Use the tool to score and prioritize risk areas  

Risk Areas 

A risk area is an area, including parcels and ROW, served by hydraulically connected wastewater pipes that 

exceed Performance Thresholds. Three hundred eighty-four risk areas were delineated, and risk-based 

criteria were used to prioritize the risk areas.  

Risk-Based Prioritization Criteria  

SPU developed risk-based criteria to prioritize the wastewater capacity risk areas.  

Risk was assessed based on the consequence of a sewer overflow or backup and simulated likelihood of that 

backup or overflow, with consideration that vulnerable communities are disproportionately impacted by 

sewer overflows. To calculate risk, the consequence score is multiplied by the likelihood score, which each 

have a maximum value of five points. An equity score of up to five points is added to the product of 

consequence and likelihood for a final maximum risk score of 30 points. 

The equation to calculate the risk score is shown in Figure ES-3. The higher the risk score, the higher the 

risk associated with a potential sewer backup or overflow .  

 

 

Figure ES -3. Risk Score Equation  

Consequence Criteria 

Consequence, also referred to as impact, is the potential consequence of the wastewater system being 

under capacity. The consequence score is the sum of the following five criteria: 

¶ Existing conditions model results 

¶ Future conditions model results 

¶ Confidence in model results 

¶ Presence of critical facilities 

¶ Presence of high use areas 
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Likelihood Criteria 

Likelihood is the second component of the risk score. A likelihood score is determined by storm recurrence, 

which is based on the probability that a storm will be equaled or exceeded in a given year. Likelihood 

categories included: 

¶ Annual or more frequent storm recurrence ( simulated flooding in 1-year, 24-hour design storm) 

¶ Storm recurrence between 1 and 2 years (simulated flooding in 2-year, 24-hour design storm) 

¶ Storm recurrence between 2 and 5 years (simulated flooding in 5-year, 24-hour design storm) 

¶ Storm recurrence between 5 and 10 years (not simulated for the WWSA) 

¶ Storm recurrence of more than 10 years (not simulated for the WWSA) 

Equity Criteria 

The equity score is used to acknowledge that areas of racial and socioeconomic disparity are at a relative 

disadvantage to recover from a sewer overflow. This score is based on the Racial and Social Equity Index 

developed by the Office of Community Planning and Development (OPCD). The composite index includes 

measures of race, English speaking ability, national origin, socioeconomic disadvantage, and health 

disadvantage. The index is mapped by census tract and includes five categories that range from low to high 

racial and social equity disadvantage and priority. 

Risk Area Prioritization 

A prioritization tool was developed using the Microsoft Excel platform to prioritize risk areas and house the 

inventory of wastewater capacity risk areas. The tool includes the consequence, likelihood, equity, and total 

risk scores for all risk areas.  

The prioritization tool was used to prioritize th e 384 risk areas into critical, high, medium, medium low, and 

low categories using the risk-based prioritization criteria. Citywide prioritization results are shown in Figures 

ES-4 through ES-7.   
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Figure ES -4: Wastewater Capacity Risk Areas - Southwest  
































































































































































